Metalloproteinases in multiple myeloma: production of matrix metalloproteinase-9 (MMP-9), activation of proMMP-2, and induction of MMP-1 by myeloma cells.
Multiple myeloma is a very devastating cancer with a high capacity to destroy bone matrix. Matrix metalloproteinases (MMPs) play a critical role in bone remodeling and tumor invasion. In this study, we have investigated the involvement of interstitial collagenase (MMP-1) and gelatinases (MMP-2 and MMP-9) in the biology of multiple myeloma. We show (1) that myeloma cells express MMP-9 and (2) that this expression is not subjected to regulation either by interleukin-6 (IL-6), the major myeloma cell growth factor, or by other cytokines involved in the multiple myeloma cytokine network. In the tumoral environment, we show that bone marrow stromal cells express MMP-1 and MMP-2. Whereas MMP-1 is positively regulated by IL-1beta, tumor necrosis factor-alpha, and Oncostatin M, MMP-2 is not modulated by any of these cytokines. To evaluate whether myeloma cells can modify the bone marrow stromal environment, we have examined these MMP activities in coculture. Interestingly, we have observed an upregulation of MMP-1 and a partial conversion of the proMMP-2 into its activated form. We conclude that the increase of MMP activity produced or induced by myeloma cells in these cocultures could favor bone resorption and tumor invasion. Inhibition of such activities could represent a new therapeutical approach in multiple myeloma.